The reproductive toxicity on the rotifer Brachionus plicatilis induced by BDE-47 and studies on the effective mechanism based on antioxidant defense system changes.
2,2',4,4'-Tetrabromodiphenyl ether (BDE-47), a low-brominated Tetra-BDE that is widely distributed in the marine ecosystem, was selected to investigate the reproductive toxicity on the rotifer, Brachionus plicatilis, and the possible mechanism based on antioxidant defense system changes were studied. The results showed the following: (1) A low concentration of BDE-47 had a slight effect on the egg production of individual females and the egg production rate (EPR) of the population. In fact, BDE-47 exerted reproductive inhibition effects in a time- and concentration-dependent manner. The obtained life tables indicated that BDE-47 at a high concentration prolonged the generation time, whereas low and moderate concentrations of BDE-47 had the opposite effects. BDE-47 at a medium concentration significantly decreased the life expectancy and net reproductive rate (P<0.05). Additionally, a high concentration of BDE-47 markedly decreased the net reproductive rate and intrinsic increase rate (P<0.05). The ultra-structure of the ovary showed that BDE-47 severely damaged the ovary. (2) BDE-47 stress elevated the ROS level in B. plicatilis. The GST activity was induced significantly by the low concentration of BDE-47 and inhibited by the highest concentration tested. The GPx activity and GSH content were significant decreased in all the tested groups, and GR activity was induced. GST and GSH appeared to be sensitive to oxidative stress, and all of the glutathione-related enzymes were found to play an important role in maintaining the antioxidant/pro-oxidant balance based on Pearson's correlation analysis. The results indicated that BDE-47 causes reproductive toxicity in B. plicatilis and that the ROS-mediated pathway is responsible for the observed toxicity.